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© A front body section of a vehicle which is pro- 
vided with a front-side member (12) and a crush box 
(16). The crush box includes a front section (22) and 
a rear section (24), which are disposed in front of the 
front-side member so as to be axially aligned and 
connected thereto. An upper plate (26), a lower plate 
(28), an outer plate (30), and an inner plate (32), all 
of which form the front section, are prepared so as 
to provide a lower level of total plastic characteristic, 
when under load, than those plate members which 
form the rear section. The crush box thereby exhib- 
its a total plastic characteristic, when under load, in 
two stages. 


FIG. 1 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a front body 
structure for use in a vehicle, and more particularly, 
to a front body structure for use in a vehicle having 
an acceleration sensor. 

2. Background Information 

It is known that Japanese Utility Model Applica- 
tion Laid-Open No. 2-6055 discloses one example 
of a conventional front body structure for use in a 
vehicle which includes an acceleration sensor. 

FIG. 13 illustrates a front body structure, in 
which a front frame is provided at a front end 
portion of a vehicle body 110 in a transverse direc- 
tion thereof, with a plurality of acceleration sensors 
1 1 2 being disposed on the front frame. When sud- 
den acceleration is imparted to the vehicle body 
110, the acceleration sensors 112 activate an air 
bag device which is provided in an occupant's 
room. 

As shown in FIG. 14, in the above-identified 
front body structure, one mounting member 116, 
which is disposed in the forward direction of the 
vehicle body 110, acquires higher rigidity than the 
other mounting member 118 that is disposed in the 
rearward direction thereof, these mounting mem- 
bers being used to fix the acceleration sensors 112 
to a front frame 114. This structure thus prevents 
the acceleration sensors 112 from retarding. 

However, in such a front body structure, accel- 
erations which act on the acceleration sensors 112 
may vary depending on the rigidity of the vehicle 
body 110 and the like. The acceleration sensors 
112 operate over a wide range of accelerations 
imparted to the vehicle body 110. Accordingly, it is 
extremely difficult from a technical viewpoint to 
ensure that the acceleration sensors 112 operate at 
a speed that is approximate to the predetermined 
acceleration value. 

Another type of front body structure is recently 
known, in which a crush box is disposed in front of 
a front-side member so as to absorb a load im- 
parted from the front of a vehicle body when the 
load is lower than a predetermined value, thereby 
eliminating deformation of the front-side member. 
(For this structure, reference is made, for example, 
to Japanese Patent Application Laid-Open No. 2- 
175452.) Accordingly, it is preferable in this case 
that the acceleration sensors 112 operate while the 
crush box is in the process of deformation, thereby 
activating the air bag device. 


SUMMARY OF THE INVENTION 

In view of the above-described fact, an object 
of the present invention is to provide a front body 

5 structure, which can sufficiently absorb energy of a 
load applied from the front of a vehicle body, and 
can then ensure that an acceleration sensor will 
actuate at a speed that is approximate to the pre- 
determined acceleration value. 

w The front body structure according to the 

present invention, which incorporates a vehicle hav- 
ing the acceleration sensor, comprises: a front-side 
member, which is disposed on the vehicle body; 
and, a crush box, which is provided in front of the 

75 front-side member so as to exhibit a total plastic 
characteristic, when under load, in two stages. 

According to the present invention with the 
above construction, when a load is imparted from 
the front of the vehicle body, axially compressive 

20 deformation will initially occur at the crush box at a 
portion thereof where a total plastic characteristic, 
when under load, is lower. Thereafter, axially com- 
pressive deformation will occur at the crush box at 
a portion where a total plastic characteristic, when 

25 under load, is higher. To be specific, a high decel- 
eration will be imparted to the vehicle body, there- 
by introducing a great change in load which acts 
on the acceleration sensor after the axially com- 
pressive deformation is completed in the crush box 

30 at the portion where total plastic characteristic, 
when under load, is lower and then begins occur- 
ring in the crush box at the portion where total 
plastic characteristic, when under load, is higher. 
Such variations in load permit the acceleration sen- 

35 sor to activate an air bag device which is provided 
in a vehicle occupant's room. Thus, the crush box 
ensures that the acceleration sensor will be ac- 
tuated at a speed approximate to a predetermined 
acceleration value. The crush box then can suffi- 

40 ciently absorb energy of the load which is imparted 
from the front of the vehicle body, thereby subject- 
ing the front-side member to less damage. 

In a front body structure according to a second 
aspect of the present invention, the crush box 

45 includes a front section, which is formed by thinner 
plate members, and a rear section, which is formed 
by thicker plate members. 

According to the present invention with the 
above construction, the front section of the crush 

50 box exhibits a lower level of total plastic char- 
acteristic, when under load, than the rear section 
thereof because plate thickness in the front section 
is smaller than in the rear section. In the crush box, 
the axially compressive deformation is thereby in- 

55 troduced initially in the front section and then in the 
rear section upon imparting the load from the front 
of the vehicle body. As a result, benefits therefrom, 
which are similar to those of the front body struc- 
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ture according to the above-described first aspect, 
are obtained. 

In a front body structure according to a third 
aspect of the present invention, the crush box 
includes four plate members in which two pairs of 
opposed plate members are configured to have a 
substantially rectangular cross-section, and wherein 
step portions are formed at opposite locations on 
the opposed plate members from one of the two 
pairs, in order that a front section of the crush box 
from the step portions in the longitudinal direction 
of the vehicle has a smaller cross-sectional area 
than a rear section of the crush box from the step 
portions in the longitudinal direction of the vehicle. 

According to the present invention with the 
above construction, the front section of the crush 
box provides a lower level of total plastic char- 
acteristic, when under load, than the rear section 
thereof because the front section of the crush box 
from the step portions is smaller in cross-sectional 
area than the rear section thereof from the step 
portions. In the crush box, the axially compressive 
deformation is thereby introduced initially into the 
front section and thereafter into the rear section 
when the load is imposed from the front of the 
vehicle body. As a result, benefits therefrom, which 
are similar to those of the front body structure 
according to the above-described first aspect, are 
obtained. 

A front body structure according to a fourth 
aspect of the present invention relies on the front 
body structure according to the third aspect, further 
comprising a reinforcing member which is inter- 
posed between the step portions so as to reinforce 
the step portions. 

According to the present invention with the 
above structure, the reinforcing member for re- 
inforcing the step portions is interposed between 
the step portions which are provided in the front 
body structure according to the third aspect. Thus, 
this structure reduces the likelihood that the step 
portions are crushed so as to deform their cross- 
sectional shapes, as compared with the front body 
structure according to the third aspect. Then again, 
this can ensure that the axially compressive de- 
formation will be introduced in the crush box in 
sequence from the front section to the rear section 
thereof upon imparting the load from the front of 
the vehicle body. 

In a front body structure according to a fifth 
aspect of the present invention, the crush box 
includes: a first enclosed cross-sectional configura- 
tion, which occupies a front section of the crush 
box; a second enclosed cross-sectional configura- 
tion, which occupies a rear section of the crush box 
so as to form substantially the same cross-sec- 
tional shape as that of the first enclosed cross- 
sectional configuration, but having a wider cross- 


sectional area than the first enclosed cross-sec- 
tional configuration; and, a wall surface portion, 
which Is interposed between the first enclosed 
cross-sectional configuration and the second en- 

5 closed cross-sectional configuration so as to be 
connected therebetween, thereby allowing the first 
enclosed cross-sectional configuration to be driven 
into the second enclosed cross-sectional configura- 
tion upon imparting a lighter load than when pro- 

io ducing the axially compressive deformation in the 
first enclosed cross-sectional configuration as well 
as the second enclosed cross-sectional configura- 
tion. 

According to the present invention with the 

is above structure, upon imparting the load from the 
front of the vehicle body, the wall surface portion of 
the crush box will be crushed before axially com- 
pressive deformation occurs in the front section 
and the rear section of the crush box. Subse- 

20 quently, the first enclosed cross-sectional configu- 
ration, which forms the front section of the crush 
box, is driven into the second enclosed cross- 
sectional configuration that forms the rear section 
thereof. When axially compressive deformation be- 

25 gins occurring in the front section of the crush box, 
a high deceleration will then be imparted to the 
vehicle body, thereby introducing a great change in 
the load which acts on the acceleration sensor. 
.Furthermore, when the axially compressive defor- 

30 mation is completed in the front section of the 
crush box and then begins occurring in the rear 
section thereof, a high deceleration will then be 
imparted to the vehicle body again, thereby caus- 
ing a great change in the load which acts on the 

35 acceleration sensor. Accordingly, these two load 
variations permit the acceleration sensor to operate 
properly. 

In a further front body structure according to a 
sixth aspect of the present invention, the crush box 

40 includes four plate members in which two pairs of 
opposed plate members are formed into an en- 
closed cross-sectional configuration having a sub- 
stantially rectangular cross-section, which extends 
in the longitudinal direction of the vehicle, and 

45 wherein each of the opposed plate members from 
one of said two pairs has a substantially rectangu- 
lar cross-section because of opposite wall portions 
extending in a vertical direction of the vehicle, each 
of the wall portions including a front section of a 

50 smaller width and a rear section of a larger width, 
while the other of the two pairs has planar plate 
members. 

According to the present invention with the 
above construction, each of the opposed plate 
55 members from one of the two pairs has the sub- 
stantially rectangular cross-section, with each of the 
opposite wall portions extending in the vertical di- 
rection of the vehicle being made up of the front 
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section of a smaller width and the rear section of a 
larger width. Accordingly, a front section of the 
crush box, at which the wall portions of smaller 
width is located, provides a lower level of total 
plastic characteristic, when under load, than a rear 5 
section thereof where the wall portions of a larger 
width is provided. The axially compressive defor- 
mation is thereby introduced initially in the front 
section of the crush box and thereafter in the rear 
section thereof upon imparting the load from the w 
front of the vehicle body. As a consequence, bene- 
fits therefrom, which are similar to those of the 
front body structure according to the first aspect of 
the present invention, are obtained. 

In yet another front body structure according to 75 
a seventh aspect of the present invention, the 
crush box includes four plate members in which 
two pairs of opposed plate members are formed 
into an enclosed cross-sectional configuration hav- 
ing a substantially rectangular cross-section, which 20 
extends in the longitudinal direction of the vehicle, 
and wherein each of the opposed plate members 
from one of said two pairs has a substantially 
rectangular cross-section, while each of the op- 
posed plate members from the other of the two 25 
pairs includes a planar front section and a rear 
section which has a substantially rectangular cross- 
section. 

According to the present invention with the 
above structure, the crush box forms the enclosed 30 
cross-sectional configuration having the substan- 
tially rectangular cross-section, which extends in 
the longitudinal direction of the vehicle. Corner 
portions in a front section of the crush box are 
each formed by one plate member, while those in 35 
a rear section thereof are each formed by two plate 
members one over the other. Accordingly, the front 
section of the crush box presents a lower level of 
total plastic characteristic, when under load, than 
the rear section thereof because a load is exper- 40 
ienced by the corner portions in accordance with 
Kalman's effective width theory. In the crush box, 
axially compressive deformation is thereby intro- 
duced initially in the front section and thereafter in 
the rear section when the load is imparted from the 45 
front of the vehicle body. As a consequence, bene- 
fits therefrom, which are similar to those of the 
front body structure according to the first aspect of 
the present invention, are obtained. 

As previously described, the front body struc- 50 
ture according to the present invention comprises: 
the front-side member; and, the crush box, which is 
disposed in front of the front-side member to ex- 
hibit a total plastic characteristic, when under load, 
in two stages. As a consequence, the front body 55 
structure offers improved benefits in which: energy 
of the load imparted from the front of the vehicle 
body can sufficiently be absorbed; and, the accel- 


eration sensor can be actuated at a speed approxi- 
mate to the predetermined acceleration. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 is a side view, showing a front body 
structure according to a first embodiment of the 
present invention; 

FIG. 2 is a perspective view, when seen diag- 
onally from the front of an outer vehicle body, 
illustrating a crush box of the front body struc- 
ture according to the first embodiment; 
FIG. 3 is a perspective view, when seen diag- 
onally from the front of the vehicle body, illus- 
trating a front half of a vehicle body which 
employs the front body structure according to 
the first embodiment; 

FIG. 4 is a line graph, which represents a rela- 
tionship between a deformation amount and an 
axially compressive deformation load to the 
crush box of the front body structure according 
to the first embodiment; 

FIG. 5 is an exploded perspective view, when 
seen diagonally from the front of the outer ve- 
hicle body, illustrating a crush box of a front 
body structure according to a second embodi- 
ment; 

FIG. 6A is an exploded perspective view, when 
seen diagonally from the front of the outer ve- 
hicle body, illustrating a crush box of a front 
body structure according to a third embodiment; 
FIG 6B is an enlarged perspective view showing 
a bulkhead; 

FIG. 7 is a perspective view, when seen diag- 
onally from the front of the outer vehicle body, 
illustrating a crush box of a front body structure 
according to a fourth embodiment; 
FIGS. 8A through 8F are sectional side views, 
illustrating a deformation process of the crush 
box according to the fourth embodiment; 
FIG. 9 is a line graph, which represents a rela- 
tionship between a deformation amount and an 
axially compressive deformation load to the 
crush box of the front body structure according 
to the fourth embodiment; 
FIG. 10A is an exploded perspective view, when 
seen diagonally from the front of the outer ve- 
hicle body, illustrating a crush box of a front 
body structure according to a fifth embodiment; 
FIG. 1 0B is a cross-sectional view taken along 
line B-B of FIG. 10A; 

FIG. 10C is a cross-sectional view taken along 
line C-C of FIG. 10A; 

FIG. 11A is an exploded perspective view, when 
seen diagonally from the front of the outer ve- 
hicle body, illustrating a variation in the crush 
box of the front body structure according to the 
fifth embodiment; 
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FIG. 11B is a cross-sectional view taken along 
line B-B of FIG. 11 A; 

FIG. 11C is a cross-sectional view taken along 
line C-C of FIG. 11 A; 

FIG. 11 D is a cross-sectional view, showing an 
example of a further variation in the crush box 
shown in FIG. 1 1 C, 

FIG. 12A is an exploded perspective view, when 
seen diagonally from the front of the outer ve- 
hicle body, illustrating a crush box of a front 
body structure according to a sixth embodiment; 
FIG. 12B is a cross-sectional view taken along 
line B-B of FIG. 12A; 

FIG. 12C is a cross-sectional view taken along 
line C-C of FIG. 12A; 

FIG. 13 is a perspective view, when seen diag- 
onally from the front of a vehicle body, which 
uses a conventional front body structure; and 
FIG. 14 is a side view, showing a structure for 
mounting an acceleration sensor to the vehicle 
body which uses the conventional front body 
structure. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

A first embodiment of a front body structure 
according to the present invention will now be 
described with reference to FIG. 1 through FIG. 4. 
Note that arrows "FR", "UP", and "IN", shown in 
the accompanying drawings, respectively repre- 
sent: the forward direction of a vehicle; the upward 
direction thereof; and, an inward direction thereof 
relative to a transverse axis of the vehicle. 

FIG. 1 illustrates a front body section 1 0A of a 
motor vehicle body 10, in which a pair of front-side 
members 12 is disposed in the vicinity of lower- 
both sides of the front body section 1 0A in a 
transverse direction of the vehicle. The front-side 
members 12 forms an enclosed cross-sectional 
configuration, which extends in a longitudinal direc- 
tion of the vehicle. At a front end portion of the 
front-side member 12, a flange 12A is provided, 
which in turn is connected to a front end panel 14. 

A crush box 16 is disposed in front of the front- 
side member 12 so as to be axially aligned and 
connected thereto via the front end panel 14. A 
front cross member 20, which extends in the trans- 
verse direction of the vehicle, is connected to the 
bottom of the front end portion of the front-side 
member 12 via a connecting member 18. 

FIG. 2 illustrates the crush box 16, which in- 
cludes a front section 22 and a rear section 24. 
The front section 22 further includes: an upper 
plate 26, which forms an upper portion of the front 
section 22; a lower plate 28, which forms a lower 
portion thereof; an outer plate 30, which forms an 
outer portion thereof in the transverse direction of 
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the vehicle; and, an inner plate 32, which forms an 
inner portion thereof in the transverse direction of 
the vehicle. 

The upper plate 26 has a substantially rectan- 
5 gular cross-section, with an opening thereof being 
oriented downward. The upper plate 26 is formed 
with flanges 26A and 26B respectively at a front 
end portion and a rear end portion of the upper 
plate 26. The flanges 26A and 26B extend radially 
io outward from the cross-section of the upper plate 
26. 

The lower plate 28 has a substantially rectan- 
gular cross-section, with an opening thereof being 
oriented upward. The lower plate 28 is formed with 

15 flanges 28A and 28B respectively at a front end 
portion and a rear end portion of the lower plate 28. 
The flanges 28A and 28B extend radially outward 
from the cross-section of the lower plate 28. 

The outer plate 30, which has a planar shape, 

20 is formed with flanges 30A and 30B respectively at 
a front end portion and a rear end portion of the 
outer plate 30. The flanges 30A and 30B extend 
outward in the transverse direction of the vehicle. 
An upper edge portion of the outer plate 30 is 

25 welded to an outer wall portion 26C of the upper 
plate 26 from the outside in the transverse direction 
of the vehicle. A lower edge portion of the outer 
plate 30 is welded to an outer wall portion 28C of 
the lower plate 28 from the outside in the trans- 

30 verse direction of the vehicle. From the rear in the 
longitudinal direction of the vehicle, an upper end 
portion of the flange 30A is welded to the flange 
26A at an outwardly extending underside of the 
flange 26A in the transverse direction of the ve- 

35 hide. From the rear in the longitudinal direction of 
the vehicle, a lower end portion of the flange 30A is 
welded to the flange 28A at an outwardly extending 
upper portion of the flange 28A in the transverse 
direction of the vehicle. 

40 The inner plate 32, which has a planar shape, 

is formed with flanges 32A and 32B respectively at 
a front end portion and a rear end portion of the 
inner plate 32. The flanges 32A and 32B extend 
inward in the transverse direction of the vehicle. An 

45 upper edge portion of the inner plate 32 is welded 
to an inner wall portion 26D of the upper plate 26 
from the inside in the transverse direction of the 
vehicle. A lower edge portion of the inner plate 32 
is welded to an inner wall portion 28D of the lower 

so plate 28 from the inside in the transverse direction 
of the vehicle. From the rear in the longitudinal 
direction of the vehicle, an upper end portion of the 
flange 32A is welded to the flange 26A at an 
inwardly extending underside of the flange 26A in 

55 the transverse direction of the vehicle. From the 
rear in the longitudinal direction of the vehicle, a 
lower end portion of the flange 32A is welded to 
the flange 28A at an inwardly extending upper 
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portion of the flange 28A in the transverse direction 
of the vehicle. 

Thus, the front section 22 of the crush box 16 
^ is an enclosed cross-sectional configuration having 
a substantially rectangular cross-section, which ex- 
tends in the^ longitudinal direction of the vehicle. 

The rear section 24 of the crush box 16 in- 
cludes: an upper plate 34, which forms an upper 
portion of the rear section 24; a lower plate 36, 
which forms a lower portion thereof; an outer plate 
38, which forms an outer portion thereof in the 
transverse direction of the vehicle; and, an inner 
plate 40, which forms an inner portion thereof in 
the transverse direction of the vehicle. The upper 
plate 34, the lower plate 36, the outer plate 38, and 
the inner plate 40 are respectively of the same 
form as the upper plate 26, the lower plate 28, the 
outer plate 30, and the inner plate 32 of the front 
section 22. These plate members of the rear sec- 
tion 24 are combined together in the same way as 
those plate members in the front section 22. 

Thus, the rear section 24 of the crush box 16 
also forms an enclosed cross-sectional configura- 
tion having a substantially rectangular cross-sec- 
tion, which extends in the longitudinal direction of 
the vehicle. 

Furthermore, in the crush box 16, a flange 24A 
at a front end portion of the rear section 24 is 
coupled to a flange 22B which includes the flanges 
26B, 28B, 30B, and 32B at a rear end portion of 
the front section 22. The front section 22 and the 
rear section 24 are thereby axially aligned. 

FIG. 1 shows the crush box 16, in which each 
thickness D1 of the upper plate 34, the lower plate 
36, the outer plate 38 (not shown), and the inner 
plate 40 in the rear section 24 is larger than each 
thickness D2 of the upper plate 26, the lower plate 
28, the outer plate 30 (not shown), and the inner 
plate 32 in the front section 22. 

FIG. 2, shows the crush box 16 in which a 
flange 22A includes the flanges 26A, 28A, 30A, and 
32A at the front end portion of the front section 22. 
Referring back to FIG. 1, the above-noted flange 

; 22A is connected to a bumper reinforcing member 
41 . At the rear end portion of the rear section 24 of 
the crush box 16, a flange 24B is provided, which 
in turn is coupled to the flange 12A of the front- 

■ side member 12 through the front end panel 14. 

^ FIG. 3 illustrates the front body section 10A, in 

" which apron upper members 44 are provided at 
opposite sides thereof. An acceleration sensor 48 

i ls disposed either at a substantially central portion 

: 44A of the apron upper member 44 in the longitudi- 
nal direction of the vehicle or at a front end portion 

v46^pf a floor tunnel portion 46. 

^r vy !^J^ rnative| y» P late members, which are used in 
the rear and front sections, may be of the same 
thickness, but may be made of different materials 


between the rear section and the front section so 
that the front section acquires a lower level of a 
total plastic characteristic, when under load, than 
the rear section, 
s Next, operation of the present embodiment will 

be described. 

In the front body structure according to the 
present embodiment, when a load is imparted from 
the front of a vehicle body (as shown by arrow A in 
io FIG. 1), axially compressive deformation will occur 
in the crush box 16 before developing in the front- 
side member 12. In this case, the front section 22 
of the crush box 16 presents a lower level of total 
plastic characteristic, when under load, than the 
15 rear section 24 because, in the rear section 24 of 
the crush box 16, each thickness D1 of the upper 
plate 34, the lower plate 36, the outer plate 38, and 
the inner plate 40 is larger than each thickness 02 
of the upper plate 26, the lower plate 28, the outer 
20 plate 30, and the inner plate 32 in the front section 
22 of the crush box 16. In the crush box 16, the 
axially compressive deformation is thereby intro- 
duced initially into the front section 22 and then 
into the rear section 24. As shown in FIG. 4, this 
25 means that an axially compressive deformation 
load F1 in the front section 22 is lower than an 
axially compressive deformation load F2 in the rear 
section 24 (i.e., F2-F1 = AF). Consequently, when 
the axially compressive deformation is completed 
30 in the front section 22 and then begins occurring in 
the rear section 24, rapid vehicle body deceleration 
will occur. Therefore, a large change in load will act 
on the acceleration sensor 48. 

Such variations in the load operate the accel- 
35 eration sensor 48 to activate an air bag device 
which is provided in the vehicle occupant's room. 
Accordingly, the crush box 16 ensures that the 
acceleration sensor 48 will be activated at a speed 
approximate to the predetermined acceleration. 
40 Furthermore, the crush box 16 sufficiently absorbs 
the energy of the load which is imparted from the 
front of the vehicle body, thereby subjecting the 
front-side member 12 to less damage. 

Next, a second embodiment of the front body 
45 structure according to the present invention will be 
described with reference to FIG. 5. Note that the 
same reference numbers are hereinafter given for 
components identical to those described in the first 
embodiment; therefore, descriptions related thereto 
50 will be omitted. 

FIG. 5 illustrates a crush box 50 according to 
the present embodiment. The crush box 50 in- 
cludes: an upper plate 52, which forms an upper 
portion of the crush box 50; a lower plate 54, which 
55 forms a lower portion thereof; an outer plate 56, 
which forms an outer portion thereof in the trans- 
verse direction of the vehicle; and, an inner plate 
58, which forms an inner portion thereof in the 
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transverse direction of the vehicle. 

The upper plate 52 has a substantially rectan- 
gular cross-section, with an opening thereof being 
oriented downward. The upper plate 52 is formed 
with flanges 52A and 52B respectively at a front 
end portion and a rear end portion of the upper 
plate 52. The flanges 52A and 52B extend radially 
outward from the cross-section of the upper plate 
52. A step portion 53 is provided at a central 
portion of the upper plate 52 in the longitudinal 
direction thereof. In addition, a front half of the 
upper plate 52 from the step portion 53 is down- 
wardly offset with respect to a rear half of the 
upper plate 52 therefrom. 

The lower plate 54 has a substantially rectan- 
gular cross-section, with an opening thereof being 
oriented upward. The lower plate 54 is formed with 
flanges 54A and 54B respectively at a front end 
portion and a rear end portion of the lower plate 54. 
The flanges 54A and 54B extend radially outward 
from the cross-section of the lower plate 54. A step 
portion 55 is provided at a central portion of the 
lower plate 54 in the longitudinal direction thereof. 
In addition, a front half of the lower plate 54 from 
the step portion 53 is upwardly offset with respect 
to a rear half of the lower plate 54. 

The outer plate 56, which has a planar shape, 
is formed with flanges 56A and 56B at a front end 
portion and a rear end portion of the outer plate 56, 
respectively. The flanges 56A and 56B extend out- 
ward in the transverse direction of the vehicle. A 
front half of the outer plate 56 from a central 
portion of the outer plate 56 in the longitudinal 
direction thereof has a smaller width than a rear 
half of the outer plate 56. An upper edge portion of 
the outer plate 56 is welded to an outer wall portion 
52C of the upper plate 52 from the outside in the 
transverse direction of the vehicle. A lower edge 
portion of the outer plate 56 is welded to an outer 
wall portion 54C of the lower plate 54 from the 
outside in the transverse direction of the vehicle. 
The flange 56A of the outer plate 56 has an upper 
end portion which extends upward therefrom. From 
the rear in the longitudinal direction of the vehicle, 
the above-noted upper end portion of the flange 
56A is welded to the flange 52A at an outwardly 
extending underside of the flange 52A in the trans- 
verse direction of the vehicle. The flange 56A has a 
lower end portion which extends downward there- 
from. From the rear in the longitudinal direction of 
the vehicle, the above-noted lower end portion of 
the flange 56A is welded to the flange 54A at an 
outwardly extending upper portion of the flange 
54A in the transverse direction of the vehicle. 

The inner plate 58, which has a planar shape, 
is formed with flanges 58A and 58B at a front end 
portion and a rear end portion of the inner plate 58, 
respectively. The flanges 58A and 58B extend in- 


ward in the transverse direction of the vehicle. A 
front half of the inner plate 58 from a central 
portion of the inner plate 58 in the longitudinal 
direction thereof has a smaller width than a rear 
5 half of the inner plate 58. An upper edge portion of 
the inner plate 58 is welded to an inner wall portion 
52D of the upper plate 52 from the inside in the 
transverse direction of the vehicle. A lower edge 
portion of the inner plate 58 is welded to an inner 
70 wall portion 54D of the lower plate 54 from the 
inside in the transverse direction of the vehicle. 
The flange 58A of the inner plate 58 has an upper 
end portion which extends upward therefrom. From 
the rear in the longitudinal direction of the vehicle, 
75 the above-noted upper end portion of the flange 
58A is welded to the flange 52A at an inwardly 
extending underside of the flange 52A in the trans- 
verse direction of the vehicle. The flange 58A has a 
lower end portion which extends downward there- 
20 from. From the rear in the longitudinal direction of 
the vehicle, the above-noted lower end portion of 
the flange 58A is welded to the flange 54A at an 
inwardly extending upper portion of the flange 54A 
in the transverse direction of the vehicle. 
25 Beads 59 are formed on each of the upper 

plate 52, the lower plate 54, the outer plate 56. and 
the inner plate 58 in a direction perpendicular to a 
lengthwise direction of the crush box 50 (i.e., to the 
longitudinal direction of the vehicle). 
30 Thus, the crush box 50 forms an enclosed 

cross-sectional configuration having a substantially 
rectangular cross-section, which extends in the lon- 
gitudinal direction of the vehicle. In addition, the 
crush box 50 includes a front section 50A and a 
35 rear section 50B, in which a cross-sectional area of 
the front section 50A in the vertical direction of the 
vehicle is smaller than that of the rear section SOB. 
Consequently, in the crush box 50, the front sec- 
tion 50A exhibits a lower level of total plastic char- 
40 acteristic, when under load, than the rear section 
SOB. In the crush box 50, axially compressive de- 
formation is thereby introduced initially at the front 
section 50A and then at the rear section 50B upon 
imparting a load from the front of the vehicle body. 
45 Again, benefits are gained from the present em- 
bodiment, which are similar to those of the first 
embodiment. Furthermore, in comparison with the 
first embodiment, the present embodiment uses as 
few as four plate members of the same thickness, 
50 thereby allowing for a simplified structure. 

A third embodiment of the front body structure 
according to the present invention will now be 
described with reference to FIG. 6A and FIG. 6B. 
Note that the same reference numbers are 
55 hereinafter given for components identical to those 
described in the second embodiment; therefore, 
descriptions related thereto will be omitted. 
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FIG. 6A illustrates the present embodiment, in 
which a bulkhead 60 acting as a reinforcing mem- 
ber is interposed between a front section 50A and 
a rear section SOB of a crush box 50, i.e., at a 
location where the bulkhead 60 is held against step 
portions 53 and 55, which are respectively formed 
on an upper plate 52 and a lower plate 54. 

FIG. 6B illustrates the bulkhead 60, which is in 
the form of a vertically extending rectangle. A base 
portion 60A of the bulkhead 60 is provided with two 
circularly punched holes 62, which are spaced 
apart from one another in the vertical direction of 
the bulkhead 60. An upper flange 60B, a lower 
flange 6QC, an outer flange 60D, and an inner 
flange 60E are formed around the outer periphery 
of the base portion 60 A, all of which extend rear- 
ward in the longitudinal direction of the vehicle. 

As shown in FIG. 6A, an upper end portion of 
the base portion 60A of the bulkhead 60 is held 
against the step portion 53 of the upper plate 52 
from the rear in the longitudinal direction of the 
vehicle. The upper flange 60B is thereby welded to 
a rear side portion 52E (as shown by slanted lines 
in FIG. 6A) of the step portion 53. A lower end 
portion of the base portion 60A of the bulkhead 60 
is held against the step portion 55 of the lower 
plate 54 from the rear in the longitudinal direction 
of the vehicle. The lower flange 60C is thereby 
welded to a rear side portion 54E (as shown by 
slanted lines in FIG. 6A) of the step portion 55. The 
outer flange 60D of the bulkhead 60 is welded to a 
front end portion 56C (as shown by slanted line in 
FIG. 6A) of the rear section SOB of the outer plate 
56. The inner flange 60E of the bulkhead 60 is 
welded to a front end portion 58C (as shown by 
slanted lines in FIG. 6A) of the rear section 50B of 
the inner plate 58. 

The bulkhead 60 according to the present em- 
bodiment thus reinforces the step portions of the 
crush box 50, thereby reducing the likelihood that 
the step portions may be crushed to deform their 
cross-sections, as compared with the front body 
structure according the second embodiment. Fur- 
ther, this can ensure that axially compressive de- 
formation will be introduced into the crush box 50 
in sequence from the front section to the rear 
section thereof. 

A fourth embodiment of the front body struc- 
ture according to the present invention will now be 
described with reference to FIG. 7 through FIG. 8F. 
Note that the same reference numbers are 
hereinafter given for components identical to those 
described in the first embodiment; therefore, de- 
scriptions related thereto will be omitted. 

FIG. 7 illustrates a cylindrical crush box 64 
according to the present embodiment, in which a 
front section 64A of the crush box 64 has a smaller 
outer diameter R1 than outer diameter R2 of a rear 


section 64B thereof. The front section 64A and the 
rear section 64B are combined together via an 
annular wall surface portion 64C. The wall surface 
portion 64C is such that it can be crushed, upon 

5 applying a load lighter than when producing axially 
compressive deformation to the front section 64A 
and the rear section 64B. The front section 64A is 
thereby driven into the rear section 64B. 

Accordingly, in the present embodiment, as 

10 shown in FIGS. 8A and 8B, initially, the wall surface 
portion 64C is crushed upon imparting a load from 
the front of the vehicle body (as shown by arrow A 
in FIG. 8A). The front section 64A is thereby driven 
into the rear section 64B, which results in a state 

75 shown in FIG. 8C. As shown in FIG. 8D, axially 
compressive deformation will then begin occurring 
in the front section 64 A, which results in a state 
shown in FIG. 8E. Subsequently, axially compres- 
sive deformation will occur in the rear section 64B, 

20 as shown in FIG. 8F. 

In this way, the present embodiment is of a 
process illustrated in FIGS. 8A through 8C, in 
which the wall surface portion 64G is crushed so as 
to drive the front section 64A into the rear section 

25 64B before axially compressive deformation occurs 
in the front section 64A and the rear section 64B of 
the crush box 64. Accordingly, as shown in FIG. 9, 
there are the following zones: zone P1 , in which a 
high deceleration is imparted to the vehicle body, 

30 thereby introducing a great change in load which 
acts on the acceleration sensor 48 after the state of 
FIG. 8C turns to that of FIG. 8D; and, zone P2, in 
which a high deceleration is imparted to the vehicle 
body, thereby introducing a great change in the 

35 above-identified load when axially compressive de- 
formation is completed in the front section 64A and 
then begins occurring in the rear section 64B, i.e., 
after the state of FIG. 8E turns to that of FIG. 8F. 
Accordingly, one of the above two zones P1 

40 and P2 can bring the acceleration sensor 48 into 
action. In addition, in view of a load which affects 
the front-side members 12, the front body structure 
according to the present embodiment allows the 
acceleration sensor 48 to operate with in zone P1 . 

45 A fifth embodiment of the front body structure 

according to the present invention will now be 
described with reference to FIG. 10A through FIG. 
10C. Note that the same reference numbers are 
hereinafter given for components identical to those 

so described in the first embodiment; therefore, de- 
scriptions related thereto will be omitted. 

FIG. 10A illustrates a crush box 66, which 
includes: an upper plate 68, which forms an upper 
portion of the crush box 66; a lower plate 70, which 

55 forms a lower portion thereof; an outer plate 72, 
which forms an outer portion thereof in the trans- 
verse direction of the vehicle; and, an inner plate 
74, which forms an inner portion thereof in the 
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transverse direction of the vehicle. 

The upper plate 68 has a substantially rectan- 
gular cross-section, with an opening thereof being 
oriented downward. An outer wall portion 68A of 
the upper plate 68 includes a front section and a 
rear section, which are integrally combined togeth- 
er at a central portion of the outer wall portion 68A, 
the central portion having a tapered lower edge 
portion. Width H1 of the front section is smaller 
than width H2 of the rear section. Similarly, an 
inner wall portion 68B of the upper plate 68 in- 
cludes a front section and a rear section, which are 
integrally combined together at a central portion of 
the inner wall portion 68B, the central portion hav- 
ing a tapered lower edge portion. Width H1 of the 
front section of the inner wall portion 68B is smaller 
than width H2 of the rear section thereof. 

The lower plate 70 has a substantially rectan- 
gular cross-section, with an opening thereof being 
oriented upward. An outer wall portion 70 A of the 
lower plate 70 includes a front section and a rear 
section, which are integrally combined together at 
a central portion of the outer wall portion 70A, the 
central portion having an tapered upper edge por- 
tion. Width H1 of the front section is smaller than 
width H2 of the rear section. Similarly, an inner wall 
portion 70B of the lower plate 70 includes a front 
section and a rear section, which are integrally 
combined together at a central portion of the inner 
wall portion 70B, the central portion having an 
tapered upper edge portion. Width H1 of the front 
section of the inner wall portion 70B is smaller than 
width H2 of the rear section thereof. 

The outer plate 72, which has a planar shape, 
includes a front section and a rear section, which 
are integrally combined together at a central por- 
tion of the outer plate 72, the central portion having 
tapered upper and lower edge portions. Width L1 
of the front section is larger than width L2 of the 
rear section. An upper edge portion of the outer 
plate 72 is welded to a lower edge portion of the 
outer wall portion 68A of the upper plate 68 from 
the outside in the transverse direction of the ve- 
hicle. A lower edge portion of the outer plate 72 is 
welded to an upper edge portion of the outer wall 
portion 70A of the lower plate 70 from the outside 
in the transverse direction of the vehicle. 

The inner plate 74, which has a planar shape, 
includes a front section and a rear section, which 
are integrally combined together at a central por- 
tion of the inner plate 74, the central portion having 
tapered upper and lower edge portions. Width L1 
of the front section is larger than width 12 of the 
rear section. An upper edge portion of the inner 
plate 74 is welded to a lower edge portion of the 
inner wall portion 68B of the upper plate 68 from 
the inside in the transverse direction of the vehicle. 
A lower edge portion of the inner plate 74 is 


welded to an upper edge portion of the inner wall 
portion 70B of the lower plate 70 from the inside in 
the transverse direction of the vehicle. 

Thus, the crush box 66 forms an enclosed 

5 cross-sectional configuration having a substantially 
rectangular cross-section, which extends in the lon- 
gitudinal direction of the vehicle. 

As illustrated in FIGS. 10B and 10C, each 
thickness M1 of the upper plate 68 and the lower 

io plate 70 is larger than each thickness M2 of the 
outer plate 72 and the inner plate 74. Furthermore, 
in a cross-section of the rear section 66B as illus- 
trated in FIG. 10C, the inner wall portions 68B and 
70 B and the outer wall portions 68A and 70 A, 

75 respectively, of the upper plate 68 and lower plates 
70 have larger widths than in a cross-section of the 
front section 66A illustrated in FIG. 10B, As a 
result, the rear section 66B provides a higher level 
of total plastic characteristic, when under load, than 

20 the front section 66A. 

Again, in the crush box 66 according to the 
present embodiment, axially compressive deforma- 
tion is introduced first in the front section 66A and 
then in the rear section 66B upon imparting a load 

25 from the front of the vehicle body. Benefits from 
the present embodiment, which are similar to those 
of the first embodiment, are thereby obtained. In 
addition, the present embodiment uses a fewer 
number of plate members than the first embodi- 

30 ment, thereby making the complete crush box 
lighter. 

FIG. 11A through FIG. 11D illustrate a variation 
of the fifth embodiment. 

As illustrated in FIGS. 11 A through 11C, a 

35 crush box 76 includes an outer plate 78 and an 
inner plate 80, both of which have a planar shape. 
Each thickness M3 of an upper plate 68, a lower 
plate 70, the outer plate 78, and the inner plate 80 
is equal to each other. In a cross-section of a rear 

40 section 76B as illustrated in FIG. 11C, outer wall 
portions 68A and 70A and inner wall portions 68B 
and 70B, respectively, of the upper plate 68 and 
the lower plates 70 have larger widths than in a 
cross-section of a front section 76A illustrated in 

45 FIG. 11B. The rear section 76B thus provides a 
higher level of total plastic characteristic, when 
under load, than the front section 76A. Alternative- 
ly, the crush box 76 may include the rear section 
76B which is configured, as illustrated in FIG. 11 D. 

50 That is, each width H2 of the outer wall portions 
68A and 70A and the inner wall portions 68B and 
70B, respectively, of the upper plate 68 and the 
lower plate 70 is wider. The outer wall portion 68A 
and the inner wall portion 68B of the upper plate 68 

55 are thereby fully overlaid, respectively, with the 
outer wall portion 70A and the inner wall portion 
70B of the lower plate 70. 
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A sixth embodiment of the front body structure 
according to the present invention will now be 
described with reference to FIG. 12A through FIG. 
12C. Note that the same reference numbers are 
hereinafter given for components identical to those 
described in the first embodiment; therefore, de- 
scriptions related thereto will be omitted. 

A crush box according to the present embodi- 
ment is based on Kalman's effective width theory. 

FIGS. 12A through 12C illustrate a crush box 
82, which includes: an upper plate 84, which forms 
an upper portion of the crush box 82; a lower plate 
86, which forms a lower portion thereof; an outer 
plate 88, which forms an outer portion thereof in 
the transverse direction of the vehicle; and, an 
inner plate 90, which forms an inner portion thereof 
in the transverse direction of the vehicle. The upper 
plate 84 has a substantially rectangular cross-sec- 
tion, with an opening thereof being oriented down- 
ward. The lower plate 86 has a substantially rectan- 
gular cross-section, with an opening thereof being 
oriented upward. 

The outer plate 88 includes: a planar front 
section 88A; and, a rear section 88B, which has a 
substantially rectangular cross-section, with an 
opening thereof being oriented inward in the trans- 
verse direction of the vehicle. An upper edge por- 
tion of the front section 88A of the outer plate 88 is 
welded to a lower edge portion of an outer wall 
portion 84A of the upper plate 84 from the outside 
in the transverse direction of the vehicle. A lower 
edge portion of the front section 88A of the outer 
plate 88 is welded to an upper edge portion of an 
outer wall portion 86A of the lower plate 86 from 
the outside in the transverse direction of the ve- 
hicle. An upper edge portion of the rear section 
88B of the outer plate 88 is welded to the upper 
plate 84 in such a way that an outwardly oriented 
square corner portion 200A of the upper plate 84 in 
the transverse direction of the vehicle is overlaid 
with a corner portion 204A of the rear section 88B 
of the outer plate 88. A lower edge portion of the 
rear section 88B of the outer plate 88 is welded to 
the lower plate 86 in such a way that an outwardly 
oriented cotner portion 202A of the lower plate 86 
in the transverse direction of the vehicle is overlaid 
with a corner portion 204B of the rear section 88B 
of the outer plate 88. 

The inner plate 90 includes: a planar front 
section 90A; and a rear section 90B, which has a 
substantially rectangular cross-section, with an 
opening thereof being oriented outward in the 
transverse direction of the vehicle. An upper edge 
portion of the front section 90A of the inner plate 
90 is welded to a lower edge portion of an inner 
wall portion 84B of the upper plate 84 from the 
inside in the transverse direction of the vehicle. A 
lower edge portion of the front section 90A of the 


inner plate 90 is welded to an upper edge portion 
of an inner wall portion 86B of the lower plate 86 
from the inside in the transverse direction of the 
vehicle. An upper edge portion of the rear section 

s 90B of the inner plate 90 is welded to the upper 
plate 84 in such a way that an inwardly oriented 
corner portion 200B of the upper plate 84 in the 
transverse direction of the vehicle is overlaid with a 
corner portion 206A of the rear section 90B of the 

w inner plate 90. A lower edge portion of the rear 
section 90 B of the inner plate 90 is welded to the 
lower plate 86 in such a way that an inwardly 
oriented corner portion 202B of the lower plate 86 
in the transverse direction of the vehicle is overlaid 

15 with a corner portion 206 B of the rear section 90B 
of the inner plate 90. 

Again, the crush box 82 forms an enclosed 
cross-sectional configuration having a substantially 
rectangular cross-section, which extends in the lon- 

20 gitudinal direction of the vehicle. In addition, FIG. 
12B illustrates the front section 82A of the crush 
box 82, in which each corner portion is formed by 
one plate member. FIG. 12C illustrates the rear 
section 82B of the crush box 82, in which each 

25 corner portion is formed by two plate members 
overlaid one over the other. 

Consequently, concerning the crush box 82, 
the rear section 82B provides a higher level of total 
plastic characteristic, when under load, than the 

30 front section 82A in accordance with Kalman's ef- 
fective width theory (a load is experienced at the 
corner portions). Then again, in the crush box 82 
according to the present embodiment, axially com- 
pressive deformation is thereby introduced first in 

35 the front section 82A and then in the rear section 
82B when the load is imparted from the front of the 
vehicle body. Benefits from the present embodi- 
ment, which are similar to those of the first embodi- 
ment, are thereby obtained. In addition, the present 

40 embodiment uses a fewer number of plate mem- 
bers than the first embodiment, thereby making the 
complete crush box lighter. 

A front body section of a vehicle which is 
provided with a front-side member and a crush 

45 box. The crush box includes a front section and a 
rear section, which are disposed in front of the 
front-side member so as to be axially aligned and 
connected thereto. An upper plate, a lower plate, 
an outer plate, and an inner plate, all of which form 

50 the front section, are prepared so as to provide a 
lower level of total plastic characteristic, when un- 
der load, than those plate members which form the 
rear section. The crush box thereby exhibits a total 
plastic characteristic, when under load, in two 

55 stages. 
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Claims 

1. A front body structure for use in a vehicle 
which is provided with an acceleration sensor, 
comprising: 

a front-side member, which is disposed on 
a vehicle body; and, 

a crush box, which is provided in front of 
said front-side member so as to exhibit a total 
plastic characteristic, when under load, in two 
stages. 

2. A front body structure according to Claim 1, 
wherein said crush box, which is formed into 
an enclosed cross-sectional configuration, in 
which a front section of said crush box in a 
forward direction of said vehicle provides a 
lower level of total plastic characteristic, when 
under load, than a rear section thereof in a 
rearward direction of said vehicle, thereby al- 
lowing said crush box to exhibit said total 
plastic characteristic, when under load, in two 
stages. 

3. A front body structure according to Claim 2, 
wherein said crush box includes said front sec- 
tion, which is formed by at least a thinner 
member, and said rear section, which is 
formed by at least a thicker member. 

4. A front body structure according to Claim 3, 
wherein each of said front section and said 
rear section includes four plate members, in 
which two pairs of opposed plate members are 
welded together so as to form said enclosed 
cross-sectional configuration having a substan- 
tially rectangular cross-section, which extends 
in the longitudinal direction of said vehicle. 

5. A front body structure according to Claim 2, 
where in said crush box is formed into said 
enclosed cross-sectional configuration by a 
combination of plate members of different 
thickness. 

6. A front body structure according to Claim 5, 
wherein said crush box includes four plate 
members in which two pairs of opposed plate 
members are welded together so as to form 
said enclosed cross-sectional configuration 
having a substantially rectangular cross-sec- 
tion, which extends in the longitudinal direction 
of said vehicle, and wherein each of said op- 
posed plate members from one of said two 
pairs has a substantially rectangular cross-sec- 
tion because of opposite wall portions extend- 
ing in the vertical direction of said vehicle, 
each of said wall portions including a front 


section of a smaller width and a rear section of 
a larger width, while the other of said two pairs 
has planar plate members, thinner than said 
one pair of opposed plate members, each of 
5 said planar plate members including a front 

section of a larger width and a rear section of a 
smaller width. 

7. A front body structure according to Claim 2, 
to wherein said crush box includes said front sec- 

tion, which has a smaller cross-sectional area, 
and said rear section, which has a larger 
cross-sectional area. 

75 8. A front body structure according to Claim 7, 
wherein said crush box includes four plate 
members in which two pairs of opposed plate 
members are welded together so as to have a 
substantially rectangular cross-section, and 

20 wherein step portions are formed at opposite 

locations on said opposed plate members from 
one of said two pairs, in order that said front 
section of said crush box from said step por- 
tions in the longitudinal direction of said ve- 

25 hide has a smaller cross-sectional area than 

said rear section of said crush box from said 
step portions in the longitudinal direction of 
said vehicle. 

30 9. A front body structure according to Claim 8, 
further comprising: a bulkhead, which is fixedly 
welded to said step portions so as to reinforce 
said step portions. 

35 10, A front body structure according to Claim 7, 
wherein said crush box includes: a first cylin- 
drically enclosed cross-sectional configuration, 
which occupies said front section of said crush 
box; a second cylindrically enclosed cross- 
40 sectional configuration, which occupies said 

rear section of said crush box so as to form 
substantially the same cross-sectional shape 
as that of said first cylindrically enclosed 
cross-sectional configuration; and, a wall sur- 
45 face portion, which is interposed between said 

first and said second cylindrically enclosed 
cross-sectional configurations so as to be con- 
nected therebetween by welding, thereby al- 
lowing said first cylindrically enclosed cross- 
so sectional configuration to be driven into said 
second cylindrically enclosed cross-sectional 
configuration upon imparting a lighter load than 
in producing axially compressive deformation 
in said first cylindrically enclosed cross-sec- 
55 tional configuration as well as said second 
cylindrically enclosed cross-sectional configu- 
ration. 
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11. A front body structure according to Claim 2, 
wherein said crush box is formed into said 
enclosed cross-sectional configuration by a 
combination of plate members of the same 
thickness. 5 

12. A front body structure according to Claim 11, 
wherein said crush box includes four plate 
members in which two pairs of opposed plate 
members are welded together so as to form w 
said enclosed cross-sectional configuration 
having a substantially rectangular cross-sec- 
tion, which extends in the longitudinal direction 

of said vehicle, and wherein each of said op- 
posed plate members from one of said two is 
pairs has a substantially rectangular cross-sec- 
tion because of opposite wall portions extend- 
ing in the vertical direction of said vehicle, 
each of said wall portions including a front 
section of a smaller width and a rear section of 20 
a larger width, while the other of said two pairs 
has planar plate members in the form of a 
square, 

13. A front body structure according to Claim 11, 25 
wherein said crush box includes four plate 
members in which two pairs of opposed plate 
members are welded so as to form said en- 
closed cross-sectional configuration having a 
substantially rectangular cross-section, which 30 
extends in the longitudinal direction of said 
vehicle, and wherein each of said opposed 
plate members from one of said two pairs has 

a substantially rectangular cross-section be- 
cause of opposite wall portions extending in 35 
the vertical direction of said vehicle, each of 
said wall portions being made up of a front 
section of a smaller width and a rear section of 
a larger width such that said rear sections of 
said opposite wall portions of one plate mem- 40 
ber from said one pair of opposed plate mem- 
bers can be overlaid, from the outside in a 
thickness direction, with those of the other 
plate member from said one pair of opposed 
plate members, while the other of said two 45 
pairs has planar plate members in the form of 
a square. 

14. A front body structure according to Claim 11, 
wherein said crush box includes four plate 50 
members in which two pairs of opposed plate 
members are welded together so as to form 

said enclosed cross-sectional configuration 
having a substantially rectangular cross-sec- 
tion, which extends in the longitudinal direction 55 
of said vehicle, and wherein each of said op- 
posed plate members from one of said two 
pairs has a substantially rectangular cross-sec- 


tion, while each of said opposed plate mem- 
bers from the other of said two pairs includes a 
planar front section and a rear section having a 
substantially rectangular cross-section, where- 
by corner portions in said front section of said 
crush box are each formed by one plate mem- 
ber from said one pair of opposed plate mem- 
bers, while those in said rear section of said 
crush box are each formed by two plate mem- 
bers overlaid one above another in the thick- 
ness direction, said two plate members con- 
sisting of each one of said one pair and said 
other pair of opposed plate members. 

15. A front body structure according to Claim 11, 
wherein said front section and said rear section 
are made of different materials in order that 
said front section acquires less strength in 
relation to a load imparted thereon than said 
rear section. 
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